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IMPROVEMENTS IN AND RELATING TO FLOATING STRUCTURES 

The present invention relates to improvements in and related 
to collapsible hulls. 

Floating structures such as rafts, catamarans, pontoons 
and the like depend for their bouyancy on the incorporation 
of one or more floats, or to use another word which in the 
present context is understood to have the same meaning, hulls 

of a row?nS l0S K d ? ™ ctures ' as °PPosed to the open s?ru£ure' 
of a rowing - boat for example, filled with air at 

fSSI^SH ic , pre ? sure °f aor » than atmospheric pressure. The 
advantage of using hulls made out of rigid materials such 

?nn«ff%h ein ^ ed PlaStic is that ifc is not nectary to 
™2£?k them ^ efore ^e, the disadvantage being that they 
^^H b fK C ° llapSe f to fac "itete transport and storage 
hf „! X ^ e ^ Se 2 f P neumatic dinghies the which in turn 

d " a dvantage of having to be inflated before u£e, in 
the case of them having been collapsed , this operation 
in the case of a medium to large pneumatic dinghy 

^rorl^p^iS 6 ° f 3 C ° npresSOr or a ^ P-iod of 



According to the present invention there is provided a 

on JS S i£J e ' f ^? le ' air " filled hul1 suiLbK r?r use 

J- T" 1 ' 911(1 this accord in9 to the stability of the design 
or for incorporating into different types of floating 
structures such as rafts, catamarans, pontoons and the lik* 
the particularity of this hull being' th^rna?! expanded 
bv^^nfiJ aPSed ° r collapsed from an expanded sSS 

SlT^fM 3 '? e ? anis,D whic « includes at leasee 
J?ttT2SrS ' T removable s "PP°rt and which is situated 
h^l lnterior *"* orated from the exterior of the said 

Sy £ S i i n m ae^i^ iCa -i 0n ° f the aforementioned mechanism 
heL^tj" accordance with any suitable, known means or as 
hereafter particularly described. It will be seen that th* 

ST SSf 0 "?,* 311 016 examp5s S 2ed ^ ** 
and«bed he in dl STJSlSS ££ ^s^p^esTof^ 
sucking air into the flexible hulls durfnTttTSSdlL 

Sr^ofuJISV 0 in J eCWng air m?o the Juti^in 
■ L2£ - ? inflation of a pneumatic dinghy of the type 
Zodiac , for example, and this due to the action upon 



the hull of the said mechanism situated inside the s ai H h„n 
air being sucked into the expanding hull Srough hUU ' 
at least one hermetically closable vent incorporated infco 
the hull or the top of the said hull. incorporated "to 

s&to^s^ f^v f ; s llapsible hui1 

reinforced by long^^K^?Jj n f,? ,ere J «*» hull ls 
any suitable material Si L P J ?2 r 3 bs made of wo °d or 
inside of tte^Sfc Sto^iS'Li^K attacned to *• 
skin against wear caused by thus Protecting the 

which in this case are in^flor^of^arcJ; 6 SUPP ° rtS ' 



Figure 8 illustrates by way of example a collapsible hull 
incorporated into a floating structure such as a raft or 
a catamaran. 

£?13L 9 « 11 ?S rat S? 9 ^°" a P sib le hull wherein the support 

Sbes^tSS to S S2 ? f ^ 6 h " U , is a s y stem °f inflaSble 
tufces attached to the inside of the said skin These tub«»«! 
being of relatively small volume when inflated, 2e by 
consequence relatively easy to inflate even with a hand or 
root pump. 

ItT^ ^.f 00 *?. cut away view of a collapsible hull 
the flexible skin of which opens out due to the weiaht and 

0S?H£*£ th tJ* kin itself ' the collapSbfe s^St ?n 

a h ^p? 9 the ^ture of the skin itself acting 
under the influence of gravity. 

a^dTdeck Sh ° WS 3 V6SSel incorporatin 9 collapsible hulls 

fir 1 ^ 1 ?^ 5110 ^! 3 ^ »«y view of a collapsible hull with 
top in its collapsed state, the hinged supports beina in 
their non - operational, horizontal position and folSed 
flat against the underside of the said top 

nSSraLfff """f," seotl,>n ° f «» collapsible hull 
or out of both the inner and outer compartments of the hull. 



Figure 16 represents a collapsible hull with riaiH «™ 
similar to that shown in Figure 15 but in thtl ~H 

for the bouyant element shown in Fioure 10 ^ 
skin has dropped into place its resort iti'J2S?> tn * oufc er 

as described for Figure 16 ' and outer skin 

supports have a different fo™ he the movable 

fin&ss.'Sss.' 1 - - harass «» 

the underside of ite riStd £?l ln 3 stretched state to 
opened to aUoS Sow fSelffnS^^ 1 ?? ^ 

hull expands to its me£3Jn^l Y "-t* h ul^ the said 

a tissue iwrSnaSr„?tt^vS?™°f * " a ^ ial su<!h 
««. is a s^l? -napstt^^SL,^" 



which is similar to that used for opening and closing an 
umbrella. Figure 21A shows a longitudinal view of a cross - 
section of a collapsible hull in its fully expanded state 
ready to be incorporated into a floating structure. Figure 
21B shows the same hull in its collapsed state. Figure 21C 
buHn Sif^ hU }J as ijl^trated by Figures 21A and 21B 

Ji h i S cas& ifc cross section as seen across its 

21D^»£jLiJ, 8 S B ' ^ ^ bein9 fully expand * d PiKre 
21D represents the same cross - section but in this case the 

se^inn o? ly P ^-f y eX ^ ded - "«» 21E shows ttacJS - 
SSSliSf structure the form of which is slightly 

Referring to the drawings. Figures 1, 2, 3 and 4 together 
represent a collapsible hull with a rigid top in which the 
collapsible supports g are attached by hinges c to tne toj f 
S tS 1 !^?^ '.^i^ moved from the horizontal KsiWon 
to the vertical position by pulling on the cord b which 
passes through the holes a in the top f of the said hull, the 
cord b , once sufficiently tight, being fastened to a cleat h. 

The cord b is attached at its middle point to the top f 

tLT^ S ? 3 Cl T P e ' Stops z are attached to the cord b as 

P^d^iair" 6 ^^ ^ WhCn the ends of the cord * are 
pulled tight , the hinged supports g are held firmly in 

?o ^ i0n ' ^ elastic cord or a springTis attached 

to the two middle supports as shown in Figure 2 in such a 
way that when the ends of the cord b are released the hi L»a 
supports revert to their horizontal position A^ent i 5s 
incorporated into the top f to allow air to flow freely into 
or out of the hull during the operations of expanding and 
^X^J^ ^ ^ ™* ^ nermet?ca% 

positioned ribs n which are attached to the insidel of the 
skins k and against which the hinged supports g Press when 
they are in the vertical position, the said ribs I orevenEina 

^tnTS^L" 16 insides of the skins * d - * 

Mo7TJn Sh ^ fc D? °? Vlew of a ~Hapsible hull with 

?hf t P i the skln k of which is reinforced by the ribs n 



Figure 8 shows a collapsible hull with rigid top, attached 
to a deck p by a joint q , this figure representing in a 
general way how the said collapsible hulls may be incorporated 
into different types of floating structures. 

Figure 9 shows a cut away view of a collapsible hull with 
rigid top, the said hull being supported in its operational 
state by a system of inflatable tubes u which are attached to 
the inside of the skin k. When the tubes are inflated by 
means of a pump for example, the flexible hull expands' at 
the same time , air being sucked into the hull through the 
open vent i in the top f . This system work in much the same 
way as the well known system used for the erection of certain 
tents which are equipped with inflatable supports. In order 
to facilitate the use of this system, the assembly of hull 
and top may be raised off the ground by the use of , for 
example, folding props attached to the edge of the top f . For 
additional security the system of inflatable tubes may 
consist of more than one section. As in the case of the 
other collapsible hulls already mentioned a compliment of 
air may be introduced to improve the efficiency of the hull 
Int ^ 6 ^Lf ir Valve ? incorporated for this purpose 

r^ndere/K -* meChaniS * bein * 

Figure 10 shows the cut away section of a collapsible hull 
with rigid top , the flexible hull opening out under iS 
SEME 1 ?? dUe t ° itS ^"city, the vent i being open 
T,? US o! Pera 5 ion to allow air to be sucked freely iSS 
Snfc J* Ai * ""2 hUl1 reaCh6S its sanded state the 
-£ closed ^ a complement of air injected into the 

E lL^° U f V alve v - Tne ioint n ^tween the flexible skin 
k and the top f must obviously be airtight and waterproof 

Figure 11 represents a vessel wherein two collapsible hulls 
fceSraJ'aec^ 8 " ™ attaChed ° ne ei?her * 

IuXa^I °^ aWay View of a collapsible hull with 

rigid top, the hinged support g being folded flat against 

£f fSdef ° f f allowing the f lexiMe skiSTto 

St£ l£ ton 11 SlSS 6 ^ *"* ass ^y- collapsible hull 
conapsti^Eate transport and store in its 

to^n 11 1 1„ represent a collapsible hull with rigid 
Xf'^ an expanded and collapsed state respectively wherein 

luL 1**1 Skin k £ held by^eaS of 

tube t which passes through a hole in the top f the 



a 

the said 



tube plugging into a socket w which is fixed to a 

M^5^ C ? ment ^ mad \° f P^ood for example, the tube being 
blocked in position by means of a movable plate s. As for all 
the examples described and according to the invention 

?h2 V ^ 10 - mU K t ,? e Ti e to allow air to be su °ked freely into 
the opening hull Referring to Figure 14 it is easy to imagine 
the tube t shown in Figure 13 being inserted into the hull 
through the hole in the top f and Ehen being P £ne£ agaJnst 

i^r f °T Cem ? nt y H?" 8 etching the skin k to its full 
operational volume, the air being sucked into a vent of 
adequate size situated for example in the top f, this vent 

^Moc^ S f1™?v e f i he , hU11 £ ^etely expanded and tS tube 
2 ^?o I ln l 1 ^' The means of forcing the tube into 
bl in IL frZ 5 PU \ ^ Skin k suff i°ient tension may 

e SJS?. I? °f a le Y 6r ° r any suitab ^ known means that 

a competent engineer is capable of designing. 

Figure 15 shows a cut away view of a collapsible hull with 
rigid top, similar to that illustrated in Figure 9 and herein 
is incorporated an inner skin j inside of which is sltnaKi 

hinae?T 0 ! h mova 5 le su PP°rts 9. these being atJachefS 
hinges to the underside of the top f . 

According to the invention and referring to Figure 15 to 
prepare the collapsible hull for use , it is raised 
sufficiently high above the ground to allow the full ^, n ^ n 
of the said hull to take place, and inis by the Snat^a 
of the system of flexible tubes u. Once the outer s£n £ 
expanded and the vent controlling the flow of air ii? Ann 
out of the space between the two skins, is cfoseJ £e hlnaed 
tne^T * Si ? Uated inside the inner skin J arl brought InlT 
their vertical position thus expanding the inner skin 1 and 
so compressing the air trapped between the tSS skins Air 

for SfL a ^ a i ^ rP °^ ted int ° *»» said s ^ of K u 
for inflating the said system, and air valves v are 

incorporated into the top f or the <!lrin u 
b? hSS i 6 tf Se^'?? t ° P - * 13 a hin » e,i 
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According to the invention and reforrinn *■„ 
collapsible hull is aot «Ldv *!2 f 9 to Flgure 16 - the 
collapsed state in tee SnJS 1186 ° n 5 he water f ™n its 
the flow oflir into Se space oew^h^ T ntS tolling 
inner skin j, and the space betS^h * skin k and the 

skin j and the top f , arl OP ?ne1 tSV??" 6 ° f the lnner 
enough above the ground bH^ If J^ 18 raised hi * h 
means, so that tefouter skinTSn L P ™T *° r ° ther citable 
outer skin k has dropped fnto freely ' 0nce the 

flow of air into S£ l^ce St^T^Z*^™™ 11 ™* the 
The hinged supports g arftE ^n„S ? sk ? ns - is closed. 
Position thus causing SI Wr K J J"* 0 the * r ver tical 
same time compressing tee ai? JrSi^A^ 6XPand 01118 at the 
The vent control lin? the f ?oS o? S^^k" **• tWO sklns - 
the inside of the inner skin iLaldt space between 

The hull is now ready for ISe V i S then closed - 

injected into tee space LSinfn^ 6 ™ 6 ^ ° f air bein * 
considered necessary bet ween the two skins if this is 

-nstrSc^c^dinS ° f C ° llapsiWe 

^^^ME^F^^ of 
3^ ihVov2ra~= 4SS?W tapped 
considered, so that the prelsurl ^J^'S*^!^ 

f^tee^p S^ILJ'JSSKJ " ^ Wh ^ 

skin of the hull, where m iJ iK ^r 1 plas "c, k is the outer 
Joint between the flexible ou££ wa *» r P™of and airtight 
where m is the airtight and ^ Skin , k ^ top f, and 
inner skin j and tee top ? S^f Pr °? f J ° int between the 
attached to the top f by Mn«H 'J" 3 m ° Vable 
longitudinally positioned r?£ aSJ^SV F?P rese nts the 
the skin j and where y is a bnS , to the lnslde of 
attached to the bottom if a i° ngi tudinal reinforcement 
The motor - £2 t iSteatS bJ"^ ° f S* ° Uter skin *• 
similar in construction JoTh^ P ^? ures 17 *- B and C is 
bX figure 16 2£? te^t^nSi 18 ^ £" 'J 1 "*"** 
is reinforced by longitudinal »7k • of 016 motor " boat 
supports press whe^tee? ^ i^S a * ains t which tee hinged 
tee sequence of opeVatt™H~2«? e ^ Ver £ ical Position, 
the boat from its rollaSed t0 the Preparation of 

for navigation beC the Sne^if State of readiness 
vents will be incor^Stod^tne £S£?S Se 



A- 



Figure 18A illustrates a simple raft the cross - section of 
which is illustrated by Figure 18B and where f is the top 
made of plywood for example, where g represents a hinged ' 
support, where c represents a hinge with which the support g 
is attached to the top f, where k represents the flexible 
waterproof airtight skin of the hull, and where n represents 
a longitudinally positioned rib attached to the inside of 



Figure 18C represents a similar vessel to that illustrated 
by Figures 18A and 18B except that the form of the til f 
is different as is the shape of the hinged supports. 

£nd°Si2!! S?^ 6 invention the collapsible hull is expanded 
and given its form by means of its interior system of 

°«}} aPS ^! e f 1 ?/ ° r removable supports. As for all cases of 
collapsible hulls described herein together with any 
collapsible hulls made according to the principals of the 
present invention, vents must be incorporated into the 
structure of the said collapsible hulls in such a way that 
air may freely flow into or out of the the said huUs, the 
said vents being hermetically closable and positioned 

S°Sf J2r2^f n !S d8 ° f th f different operations relative 
to tne working of the present invention. 

•?? ^ i 9 5 * llust ™te a collapsible hull similar 
to that illustrated by Figure 13 but where the svstem fnt 
expanding the flexible hull k is a I^SteiSET^ 

Figures 20A and 20B represent a collapsible hull , the 

SScJeS^j? iS ft the form of a "exibfe tube, 
i« 9 f tta ° n f? to lts ri 9id top f by means of rings 1 fixed 
to the ends of the flexible skin k, by cords b and hooks o 
When the flexible skin k is stretched tightJy between the two 
hooks o and attached to the said hooks by meanf o? Se corSs b 
the rigid supports g which are attached to the inside of Se 
skin k give the said hull its operational form, air being 
sucked into the skin k through the vent i.For transport and 

iS r rigid^T a i5V?i 1 ^ ible hUil Can be totZKdftS* 
iiLllli . I f 3116 folded ln mucn same way that a 
£5 TuSXSS * iS f °J ded after ~HaPsible 
do thl *T Fl9UreS 20A and 20B illustrate clearly, as 

do the other examples herein described , the basic principal 

uuxxapsioie null from its collapsed state to it-** wn^a^A 

ST^JSSJ^ ™l by ^ of ^stem^l^fatible 

flexib?J n^T^l supports situated inside the said 

US ?k Z . said ^tem of supports being manipulated 

££nf L^iZrZl*"^* hUl1 causing t!S nu?lS 

expand to its operational form and volume and so sucking in 
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the air necessary for bouyancy and this as opposed to the 
injection of air as in the case of the inflation of a DnLn;,!-,-,. 
dinghy of the type " Zodiac • for example^ Pneumatic 

Figures 21A, B, C, D and E represent collapsible hulls in the 
form of tubes , the system of collapsible supports situated 
at the interior of the said tubes, being simila^ to tne 
mechanism employed for opening and closing a typical umbrella 
the rods 8 being attached to the inside of the skin kTnrt ih!' 
central tube 6 by means of hinges 7. When the metel ^ L e 
sleeve 3 which is attached to the end of the flJxibl^kJ^i 
is pulled towards the end of the tube" ? by meaner thl corS 
55 ?? n *L SyS ¥ n I' the ^PP 0 ^ 8 change posiMon causing 
the flexible skin k to expand, air being sucked into^he 
expanding hull through the open vent i The h*°* - *~ 

f ed ^^H ttaChing o the C ° rd » d **i*y system^* to* theMeeve 
exoaSfd^i^i US6d f ° r attac ^g the hull in ite 
fSSSH sSulture* 611 incorporati ^ ^e said hull into a 

used for manipulaSJg°the h 

hSl^r^hereTis 2 1°* *"52 Se'sSd'aeS'Srtugh a 

^ugTwZich ?he P end 9 of fcfb^nLrs ^null" k* 
end of the cord simply hanging dowTinto Se^SlfShil^it^ 

attached by means of a hinge 5 ' S3ld Cap being 
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CLAIMS 



1 A collapsible, flexible, air - filled hull possessing 
a rigid or a flexible top, the said hull being expanded 
from its collapsed state or collapsed from its expanded state, 
by means of a mechanism including at least one collapsible 
and / or removable support situated at the interior and 
operated from the exterior of the said hull, air being 
sucked into or expelled from the said hull during the 
operations of expanding and collapsing, through at least 
one hermetically closable vent incorporated into the said 
hull or top of the said hull, the said collapsible, flexible, 
air - filled hull being suitable for use on its own or for 
incorporating into different types of floating structures 
such as rafts, catamarans, pontoons and the like, and this 
according to the individual form given to the present 
invention. 



2 A hull as claimed in Claim 1 wherein the top is rigid 
and made of plywood, aluminium, plastic or reinforced plastic. 



3 A hull as claimed in Claim 2 wherein the said support 
or supports is / are made of plywood, aluminium, plastic 
or reinforced plastic, and attached by hinges to the underside 
of the top of the said hull. 



4 A hull as claimed in Claim 3 wherein the mechanism 
situated at the interior of the said hull is operated from 

e ^ r i OF ? f the said hul1 *>y meBns of a cord or cords 
attached to the said support or supports, the said cord or 
cords passing through one or more than one suitably positioned 
hole in the said hull or top of the said hull 



5 A hull as claimed in Claim 4 wherein the said mechanism 
includes more than one hinged support and wherein an elastic 
cord or a spring is attached to the said hinged supports 
in such a way that when the cord or cords holding the supports 
ma vertical, that is to say operational position, is /are 
released the hinged supports revert to their horizontal, 
that is to say, collapsed position. 



-a- 

6 A hull as claimed in Claim 1 or Claim 2 wherein the said 
hull Is expanded or collapsed by means of at least one 

or'ineiatd'Sutl 3 ^^ * *" inSide ° f the flexible 



LiinSiL 38 clalmed in Claim 1 or Claim 2 wherein the 
collapsible support is provided by the elasticity of hL 
material out of which the skin o/the saW flSSle'hS? 



8 A hull as claimed in Claim 1 or Claim 2 wherein at- 

?!!^«r > r?*%^ 0rt in thG fo ™ of a ^ or Trcd L 
introduced into the said hull through a hole made in toe 
top of the hull the said tube or rod being forced against 
the reinforced bottom of the said hull thus expanding it 

being held m place during navigation by means of a suitable 

?i»AV Ui - 38 C i a ^ ed in Claim 6 wherein is incorporated a 
flexible inner hull at the interior of which is situatS! t 
mechanism including at least one collapse and / o? 
torsSd^hf 0 ^' the S3id inner hull when expanded by 
£ in^er m a?& tha air tra "> ad between 

10 A h u n as claimed in Claim 7 wherein is incorporated a 
flexible inner hull at the interior of which is siSed a 
mechanism including at least one collapsible and / or 

STSi'JT 0 ^ ' Sald inner hu " ^n SpandS by 
the said mechanism, compressing the air trapped between 
the inner and outer hulls. «-«»PPea oecween 

of the sa5i a !!n 1 - lme V n ? 1 ^ mS 1 to 10 wherein th * top 
and in £ fSS JM^f ° f *» lasti O' or reinforced plastic 
and in the form of the top of a motor - boat. 



12 A hull as claimed in Claims 1, 2, 3, 4, 5, 8, 9, 10 
and 11 wherein the inside of the hull in which is situated 
the said mechanism, is protected from wear, caused by the 
rubbing action of parts of the said mechanism. by the 
attachment of appropriately placed ribs to the inside of the 
flexible skin of the said hull. 
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13 A hull as claimed in Claim 1 wherein the said top is 
u? u ' hul1 and ^ tc, P together forming a tube in 
which are situated a number of collapsible supports which 
are not attached to one another except by their attachment 
to the inside of the skin of the tube, the said tube 
expanding to its operational form and volume when stretched 
and attached in a stretched state to the underside of a 
rigid deck, the said tube expanding in much the same way 
that a fisherman's keep - net expands when prepared for use 



14 A hull as claimed in Claim 1 wherein the mechanism 
employed for expanding and collapsing the hull is similar 
to that used for opening and closing an umbrella. 



It hu ** as 1 ? 1 ? 1 " ed in Claims 1 to 14 wherein the skin 

oi»=£ h u H is L made of a tissue impregnated with an 

oi »^? r ? U ? h as tha ^ sold mi * T the name of " Hypalon" 
or a material possessing similar qualities "yp^on 



t? 



!i, * JV} 1 ? s hereinbefore described with reference to 
and as illustrated in the accompanying drawings. 
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